Heparin saline use for the maintenance of invasive arterial and central lines may be associated with significant risks and has not been conclusively shown to confer additional benefits over saline flushing alone. The routine use of heparin saline flush instead of saline alone for arterial and central venous catheter maintenance should be thoughtfully considered.
Introduction
Intravascular catheters are commonly used in the intensive care unit and anaesthesia as part of routine monitoring and management of critically ill patients. [1] [2] [3] They are frequently used in theatres for invasive monitoring as indicated by patient and/or surgical factors. 4 The placement of these catheters is not without associated complications. Complications may occur early such as air embolism, vascular injury, bleeding and thrombosis or late such as catheter-related blood stream infections. [5] [6] [7] [8] Routine arterial and central venous catheter maintenance includes regular flushing with saline or heparin saline to prevent catheter occlusion. 9, 10 This should occur before and after the administration of drugs, blood components and after obtaining blood specimens. Other catheter maintenance procedures include the use of infusions under positive pressure to prevent retrograde blood flow. 9, 11, 12 There are suggestions that routine use of heparin saline flush solutions for the maintenance of arterial and central venous catheters may be associated with increased catheter lifespan and reduced catheter thrombosis. 13, 14 There is also evidence to suggest that the use of heparin in saline flushes does not confer additional benefit with regard to maintaining arterial and central venous catheter patency. 9, 10, 12, 15, 16 The routine use of heparin flushes for arterial and central venous catheters has ceased to be standard practice in some regions, both in the perioperative setting and in the intensive care unit, 13, 17 with currently only 4.6 % of UK intensive care units using heparin saline solutions as standard. 18 The practice of omitting heparin from flushes may be even more relevant for short-term placed catheters such as those placed for perioperative monitoring. 10, 19 Unnecessary exposure to heparin should be avoided as its use, even in small doses, may result in a number of complications. Heparin use, as may occur in frequent unmonitored flushes, may exert significant anticoagulant effects, which can increase the risk of bleeding 20 as well as alter and confound coagulation tests. 15, [21] [22] [23] The potential for bleeding complications may be significant in the paediatric population because of their smaller size. It is important to note that the strength of current evidence with regard to heparin use in prolonging the patency of lines in the paediatric population is low and further investigation is warranted. 24, 25 Heparin sensitisation and heparin-induced thrombotic thrombocytopaenia have also been described with heparin use regardless of dose or route of administration. 26 It may occur in up to 5% of exposed patients and with a mortality rate as high as 20%, it is difficult to justify unnecessary exposure. [27] [28] [29] [30] Pharmaceutical implications are a concern as some medicines are incompatible with heparin. 20, 31 Incompatibilities have been reported with commonly used medications such as amikacin sulphate, morphine sulphate, amiodarone hydrochloride and diazepam. 32 The administration of excessive fluid volumes to paediatric patients is another valid concern as it may be necessary to flush the catheter with saline alone before administering medications that are incompatible with heparin. It is also necessary to discard large volumes of blood to prevent heparin contamination if sampling blood for aPTT from a line with heparin saline. 15, [21] [22] [23] This may be significant for the paediatric population.
Catheter-related blood stream infections result in considerable morbidity. The use of heparin may increase the risk of the contamination of infusion bags through the injection of substances. On the contrary, heparin use has been suggested to reduce the incidence of catheter-related infections as a result of its reduction of fibrin deposition on catheters. 33, 34 A considerable number of heparin ampoules are required for catheter flush orders, whose cost should be considered. Cost related to preparation time spent by nursing staff obtaining heparin and diluting should also be considered. 31, 32 Other complications include allergic reactions, which have been noted with the use of heparin, as well as medication errors. 17, 31, 32 In addition, the use of heparin in central and arterial catheters often results in separate sampling being required (a 'peripheral stab' for coagulation tests) for blood for coagulation tests due to the concern that heparin in the lines through which heparin saline is being infused might confound coagulation test results and may yield results that are not valid. 15, 21, 22 The practice of using heparin saline flush instead of saline alone should be thoughtfully considered, especially when patients are anticipated to require short-term haemodynamic monitoring. Conclusive proof that heparin saline flushing confers additional benefits over saline flushing alone has not yet been provided, thus unnecessary heparin exposure seems unjustifiable. We urge clinicians to review current local policy and procedures in order to minimise risk.
